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Honey	  bee	  decline	  con-nues	  
Figure:	  vanEngelsdorp	  et	  al.	  2013	  
No	  bees?	  
•  A	  drama-c	  example:	  
apple	  and	  pear	  orchards	  
of	  southwest	  China	  
Bumble	  bees	  
Honey	  bees	  
What	  influences	  HB:BB	  ra1os?	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High	  honey	  bee	  	  
and	  low	  bumble	  bee	  sites	  
•  OYen	  higher	  than	  average	  honey	  bee	  rental	  
rates	  
•  Sites	  tend	  to	  be	  surrounded	  by	  poor	  na-ve	  
bee	  habitat	  
–  forest	  
– cranberry	  bogs	  


What	  species	  of	  bumble	  bees	  are	  out	  there	  and	  
how	  are	  they	  doing?	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1990:	  propor-ons	  of	  bumble	  bee	  
species	  at	  cranberry	  sites	  
perplexus	  
impa1ens	  
griseocollis	  
bimaculatus	  
vagans	  
affinis	  	  
terricola	  
rufocinctus	  
Over	  -me,	  three	  lost	  
perplexus	  
impa1ens	  
griseocollis	  
bimaculatus	  
vagans	  
affinis	  	  
terricola	  
rufocinctus	  
2013:	  Bombus	  impa;ens	  increasingly	  
dominates	  	  (‘bio-c	  homogeniza-on’)	  
perplexus	  
impa1ens	  
griseocollis	  
bimaculatus	  
vagans	  
affinis	  	  
terricola	  
rufocinctus	  
Bumble	  bee	  species	  in	  MA	  cranberry	  
Bombus	  
bimaculatus	  
Bombus	  	  
impa;ens	  
Bombus	  	  
griseocollis	  
Bombus	  	  
vagans	  
Bombus	  	  
perplexus	  
What	  happens	  when	  numbers	  of	  some	  
	  species	  dwindle?	  
perplexus	  
impa1ens	  
griseocollis	  
bimaculatus	  
vagans	  
affinis	  	  
terricola	  
rufocinctus	  
In	  general,	  
•  Small,	  isolated	  popula-ons	  are	  at	  risk	  from	  
lost	  gene-c	  diversity	  
•  Popula-ons	  lacking	  gene-c	  diversity	  are	  less	  
likely	  to	  have	  individuals	  that	  are	  able	  to	  resist	  
a	  pathogen	  
– Poor	  immune	  system	  func-on	  
•  Are	  the	  bumble	  bee	  species	  with	  shrinking	  
popula-ons	  in	  cranberry	  habitats	  more	  
suscep-ble	  to:	  	  
– Pathogens	  
– Pes-cides	  
– ?	  

Crithidia	  bombi	  
•  Gut	  parasite	  
•  Easily	  transmi<ed	  among	  bees	  
•  Infec-on	  can	  reduce	  worker	  foraging	  ability,	  
impact	  colony	  when	  stressed,	  and	  lower	  
queen	  fitness	  
Schmid-Hempel and  
Tognazzo 2010 
Prevalence of the protozoan Crithidia in 
Bombus sampled across eastern MA (2013)  
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Tognazzo 2010 
Yellow	  is	  the	  propor-on	  with	  very	  high	  
infec-ons	  
Pes-cide	  suscep-bility	  
•  Bees	  collec-ons	  made	  
before	  (ca.	  June	  25)	  and	  
during	  (ca.	  July	  5)	  
cranberry	  bloom	  sprays	  
•  Do	  the	  species	  of	  
bumble	  bees	  differ	  if	  
their	  popula-ons	  are	  
declining	  vs.	  expanding?	  
Pes-cide	  suscep-bility	  
•  collected	  bees	  from	  
many	  sites	  	  
•  held	  in	  cups	  with	  sugar	  
solu-on	  
•  survivorship	  tallied	  for	  
each	  species	  of	  bee	  
Mortality	  of	  Bombus	  held	  aYer	  field	  collec-on	  on	  cranberry:	  
Early	  bloom,	  pre-­‐spray	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Summary	  to	  this	  point	  
Bumble	  bees	  with	  shrinking	  
popula1ons:	  
•  Have	  higher	  Crithidia	  
parasi-sm	  
•  May	  be	  more	  suscep-ble	  to	  
pes-cides	  sprayed	  at	  
bloom,	  but	  more	  work	  
required	  	  
Bombus	  impa+ens	  
•  Is	  the	  super	  bee	  
–  Increasing	  popula-ons	  
–  Lower	  Crithidia	  prevalence	  
–  Apparently	  less	  suscep-ble	  to	  
pes-cides	  sprayed	  at	  bloom	  
What	  to	  do?	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Bees	  need	  
•  Open	  sunny	  habitats	  with	  
–  lots	  of	  flowers	  	  
•  par-cularly	  early	  season	  
when	  queens	  are	  star-ng	  
colonies	  	  
–  lots	  of	  field	  edges	  
•  e.g.	  cow	  pastures	  of	  the	  old	  
days	  
•  Undisturbed	  areas,	  
especially	  meadows,	  field	  
margins,	  woodland	  edges	  
(B.	  vagans),	  ditch	  banks	  
Crea-ng	  habitat,	  small	  scale	  level:	  	  
e.g.	  plan-ng	  near	  State	  Bog	  

Programs	  are	  in	  place	  to	  support	  
conserva-on	  efforts	  
•  Farmers	  who	  create	  or	  enhance	  pollinator	  
habitat	  as	  part	  of	  the	  Environmental	  Quality	  
Incen-ve	  Program	  (EQIP)	  receive	  special	  
considera-on	  for	  financial	  incen-ves	  
•  h<p://www.nrcs.usda.gov/wps/portal/nrcs/main/na-onal/programs/technical/tsp/	  
•  Conserva-on	  Ac-vity	  Plans	  (CAPs)	  	  The	  Environmental	  Quality	  Incen-ves	  Program	  (EQIP)	  supports	  
payment	  for	  prac-ces	  involving	  the	  development	  of	  certain	  plans	  called	  "Conserva-on	  Ac-vity	  
Plans"	  or	  CAPs.	  	  Only	  cer-fied	  TSPs	  can	  be	  hired	  to	  complete	  these	  plans."	  
•  h<p://efotg.sc.egov.usda.gov/references/public/MA/
146_PollinatorHabitat_CAP_CriteriaDec1212.pdf	  
•  General	  Criteria:	  A	  Pollinator	  Habitat	  Enhancement	  Plan	  shall	  be	  developed	  by	  cer-fied	  Technical	  
Service	  Providers	  (TSPs).	  In	  accordance	  with	  Sec-on	  1240	  (A),	  the	  Environmental	  Quality	  Incen-ve	  
Program	  (EQIP)	  program	  provides	  funding	  support	  through	  contracts	  with	  eligible	  producers	  to	  
obtain	  services	  of	  cer-fied	  TSPs	  for	  development	  of	  Pollinator	  Habitat	  Enhancement	  Plans.	  The	  
specific	  TSP	  criteria	  required	  for	  Pollinator	  Habitat	  Enhancement	  Plan	  development	  is	  located	  on	  
the	  TSP	  registry	  (TechReg)	  web	  site	  at:	  
h<p://www.nrcs.usda.gov/wps/portal/nrcs/main/na-onal/programs/technical/tsp”	  
•  Interested?	  Jarrod	  Fowler	  jarrodfowler@gmail.com	  
For	  the	  species	  in	  decline	  in	  
southeastern	  MA,	  which	  flowers	  
are	  preferred?	  
Bees	  do	  not	  necessarily	  prefer	  to	  collect	  pollen	  at	  the	  most	  
common	  flowers.	  Each	  bee	  species	  has	  a	  ‘preferred	  plant	  
profile’	  and	  ‘pollen	  preferences’	  can	  be	  determined	  
Pollen	  preference	  and	  the	  sock	  drawer	  
Measuring	  pollen	  preference	  
•  Quan-fy	  what	  flowers	  are	  
present	  and	  their	  pollen	  
produc-on	  
•  Collect	  pollen	  load	  carried	  
by	  the	  bee	  
•  The	  point:	  knowing	  
preferences	  helps	  guide	  
plan-ng	  in	  managed	  
habitats	  and	  to	  avoid	  
mowing/whacking,	  if	  
possible	  
Measuring	  pollen	  preference	  
•  Iden-fy	  pollen	  
–  Load	  typically	  collected	  from	  
1-­‐3	  different	  flower	  species	  
Bombus	  bimaculatus:	  flower	  
preferences	  
Common	  blackberry	  
Rubus	  allegheniesis	  
Lupine,	  clover	  
Wild	  geranium	  
Geranium	  maculatum	  
Bombus	  vagans:	  flower	  preferences	  
Bu<er	  and	  eggs	  
Linaria	  vulgaris	  
Japanese	  stewar-a	  
Stewar;a	  pseudocamellia	  
Beach	  rose	  
Rosa	  rugosa	  
Lupine,	  clover	  
Landscape-­‐level	  thinking	  
•  Big	  area,	  many	  gardens	  and	  undisturbed	  
meadow-­‐ish	  areas	  
•  The	  diversity	  of	  bee	  species	  is	  highest	  in	  large,	  
con-nuously-­‐connected	  areas	  of	  suitable	  
habitat.	  	  
Photo:	  Pingyeh	  
Males	  of	  Bombus	  impa;ens,	  
appear	  later	  in	  season	  and	  mate	  
with	  new	  queens.	  
Queens	  then	  overwinter.	  


Bombus	  impa;ens:	  flower	  preferences	  
Black	  nightshade	  
Solanum	  ptycanthum	  
Bu<er	  and	  eggs	  
Linaria	  vulgaris	  
Ning-­‐po	  deutzia	  
Deutzia	  ningpoensis	  
